THE ELECTRICAL RESISTANCE  OF METALS.
ment of the theory. Its advantages are obvious. It gives an u;nforced and inevitable description of the variation of resistance with temperature, predicts the right sign and an important part of the numerical magnitude of the pressure coefficient, avoids the difficulty of the classical theory with the specific heats while retaining the classical explanation of the Wiedemann-Franz ratio, and leaves open the possibility of much greater conductivity or even superconductivity at low temperatures, which was not possible to the classical theory. Further development of this theory seems to demand more intimate knowledge of atomic structure than we have at present.
But in addition to these quantitative facts, the theory is able to bring a very large number of facts qualitatively into line, as was emphasized in the preceding paper. In the following I give a survey of the new facts brought out by the new experimental work, and the relation of the theory to these facts.
i. The view of conduction as due to the passage of electrons from atom to atom through the substance of the atom receives confirmation from a group of phenomena not considered in detail in the previous paper, namely the phenomena of the resistance of alloys. Alloys fall into two main groups, according as they do or do not form mixed crystals. Those alloys which do not form mixed crystals solidify by the separation of the two components each in a pure condition, so that the solid alloy consists of a mechanical mixture of microscopic crystals of the two components. It would be expected that the resistance of a mixture of this sort would be the mean of the resistance of its components, and it is indeed the experimental fact that the resistance of such alloys can be computed by the rule of mixtures. The other class of alloys is one in which mixed crystals are formed, the atoms of the two metals entering side by side into the same crystal edifice. This is possible because of a certain degree of resemblance of the two kinds of atoms. The resemblance is not complete, however, and the indiscriminate use of either kind of atom in the crystal edifice is possible only with a certain amount of distortion in the final result. It is a fact that most mixed crystals will not accept an unlimited amount of the foreign ingredient, but the two atoms will crystallize side by side only up to certain limiting proportions. In the mixed crystal structure we would expect, therefore, a certain amount of imperfect fitting between adjacent atoms, with the result that the electrons encounter difficulty in passing from atom to atom, so that, because of the extra resistance of the "gaps" between the atoms, the resistance of the alloy is greater than that computed from rvvmnnn pints. This is in exact accord with the exnerimental facts.